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A method for constructing airport passenger portraits based on federated learning
Liu Jungiang, Wu Yunqing

Nanjing University of Aeronautics and Astronautics, China Jiangsu Nanjing 211106

Abstract: In the passenger service and safety management of civil aviation airports, building accurate and effective airport
passenger profiles is the key to improving service quality and operational efficiency. However, traditional methods face
two major challenges: firstly, passenger behavior data is scattered across multiple independent systems such as departure,
integration, security check, and commercial, forming a "data island"; Secondly, privacy protection requirements restrict
the direct sharing of cross departmental data, leading to the existence of one sidedness and privacy leakage risks in portrait
models. In response to the above issues, this article proposes a method for constructing airport passenger portraits based
on federated learning. Federated learning technology uses a distributed collaborative modeling framework to achieve joint
modeling of heterogeneous data from multiple sources while ensuring that the original data does not leave the local area. This
effectively solves the contradiction between data privacy and sharing, while improving the comprehensiveness and accuracy
of the portrait. At the application level, the constructed passenger profile can support personalized service recommendations,
dynamic security grading, commercial precision marketing and other scenarios. By mining passengers' travel preferences,
consumption habits and behavioral characteristics, airports can optimize resource allocation and push diversified service
information in a targeted manner, while passengers can obtain a more efficient and convenient travel experience. Experiments
have shown that this model has significantly improved privacy protection and portrait accuracy compared to traditional
centralized methods, providing a technical path for smart airport construction that balances security and practicality.

Keywords: Federated learning; Airport passenger portrait; Privacy protection; Personalized service; Smart airport
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